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Appendix A: Hydraulic Model Construction and Calibration 
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Hydraulic Model 

The hydraulic model is a computer simulation of all pipelines in the collection system 

10 inches in diameter or larger.  It was constructed using SewerGEMS software by 

Bentley.   

The hydraulic model is the primary tool used to determine capacity of the wastewater 

collection system.  Pipelines found to have insufficient capacity are recommended for 

mitigation. 

The hydraulic model consists primarily of nodes (i.e. manholes) and links (i.e. pipes 

between manholes).  The pump station is also modeled as a series of nodes (i.e. a 

sump, two pumps and a point of discharge) with interconnecting links (i.e. pressurized 

pipes).  The computer uses Manning’s Equation to calculate a solution for the entire 

system by determining the flow and depth in every pipe based on applied wastewater 

generation rates. 

The hydraulic model was originally constructed and calibrated to 2010 conditions. 

To prepare the model for current and build out conditions, current and future wastewater 

generation conditions were allocated based an application of the wastewater generation 

factors presented Chapter 5 of the report. 

Flow is allocated by sewer basin.  A sewer basin is a tributary area associated with a 

manhole.  For modeling purposes, wastewater generation by tributary area is allocated 

as flow in units of gallons per day to the appropriate manhole.  

The figure on the next page shows the hydraulic model and the sewer basins used for 

model loading. 
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Sewer Basins 
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Four flow allocations were prepared for this Sewer Master Plan for evaluation of the 

design criteria presented in §5.2 of the report: 

 Existing Average Flow 

Existing Average Flow is the average wastewater generation based on current 

land use occupancy and allocated via the sewer basins to the model.  This 

allocation is used to verify the minimum pipe velocity constraint under existing 

conditions. 

 Existing Peak Flow 

Existing Peak Flow is the Existing Average Flow increased by a peaking factor of 

1.8.  This allocation is used to verify the maximum pipe velocity constraint and 

the maximum pipe depth to diameter ratio under existing conditions. 

 Build-Out Average Flow 

Build-Out Average Flow is the average wastewater generation based on 

complete occupancy of existing land use at the highest allowable density and 

allocated via the sewer basins to the model.  This allocation is used to verify the 

minimum pipe velocity constraint through build-out. 

 Build-Out Peak Flow 

Build-Out Peak Flow is the Build-Out Average Flow increased by a peaking factor 

of 1.8.  This allocation is used to verify the maximum pipe velocity constraint and 

the maximum pipe depth to diameter ratio through build-out. 

At each manhole, a diurnal curve was applied to the wastewater generation allocation to 

capture the impacts of flow variation and attenuation.   

A diurnal curve is a repeating pattern that describes the typical changes in wastewater 

generation intensity at different times of day.  For example: 

 During the night when customers are sleeping, wastewater generation tends to 

be very low 

 In the morning, wastewater generation tends to spike as customers wake up and 

prepare for the day. 

 Wastewater generation tends to be constant during the work/school day. 

 In the evening, wastewater generation tends to spike as customers return home. 
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One of two diurnal curves was applied at each manhole based on the nature of the flow: 

The figures below show the residential diurnal curve and the commercial / industrial / 

institutional diurnal curve. 

Residential Diurnal Curve 

 

Commercial / Industrial / Institutional Diurnal Curve 
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FLOW METERING AND MODEL CALIBRATION  

Meter Locations 

Seven flow metering locations and two rain gauge locations were selected for flow 

analysis and model calibration, as shown in the figure below.   

 

The selections were made for the purpose of isolating various areas of common land 

use.  Flows were metered at the seven sites by SFE Global, for the period from January 

28 2009 through April 7, 2009 at five minute reporting intervals.  The metering period 

was timed to capture the wet season.   
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Historic Flow to Treatment Plant 

Headworks inflow is not directly metered at the Wastewater Treatment Plant, but a 

monthly estimate of inflows is made based on the headworks process flow meters.  The 

table and figure present the findings over the period from 2001 through 2008.   

 

 

The plant inflows demonstrate that average monthly flows peak in or around August at 

approximately 1.4 mgd.  The highest monthly average flow does not correspond with 

the peak rainfall season.  The summer peak is thought to correspond with Arvin’s 

population and irrigation levels that peak in the summer months.    
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Inflow and Infiltration Analysis 

There were several rainfall events during the metering period that captured 1.16 inches 

and 1.26 inches of rainfall at the two rain gauges over the monitoring period.  The flow 

meters did not show a discernable rainfall response.  This is consistent with staff input 

that the collection system and plant flows are not affected by wet weather events.  

Based on these findings, Inflow and Infiltration (I&I) is not considered to be a driver of 

peak flows in the Arvin Collection System  

The lack of a wet weather response may in part be due to the deep groundwater table, 

and may in part be due to much of the system being constructed of tightly jointed PVC.  

The City is within a floodplain, however, so extreme events may add significant 

contributions to flows in those rare flooding events.  There is inadequate data at this 

time to quantify these speculative contributions.  

Because I&I is not evident, a conservative approach to model calibration was used to 

estimate Peak Dry Weather Flows (PDWF) in the system for the capacity analysis and 

sizing of upgrades. 

 

Model Calibration 

A flow model is calibrated by adjusting the diurnal curve and loading factors until the 

simulation matches observed data.  The calibrated model is then loaded with future flow 

loads to project future flow characteristics.  

For calibration of the Arvin model, the five minute meter data was analyzed, outlier 

periods were removed, and the average daily five minute flows for the metering duration 

between January 28 2009 and April 7, 2009 were used as the calibration target.   

Adjustments were made to the flow loading factors, the unit diurnal curve, and individual 

parcel flows, until the modeled flows most nearly matched observed flows.  The 

calibrated model was then used to project future flow patterns. 
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The results of the model calibration are summarized in the table below.   

 

Meter Comparison 
Flow (mgd) Difference 

Measured Modeled (mgd) (%) 

1 

Average 0.198 0.206 0.008 4.0% 

Maximum 0.267 0.311 0.044 16.5% 

St. Dev. of 5-minute Readings 0.026 14.0% 
      

2 

Average 0.595 0.627 0.032 5.4% 

Maximum 0.834 0.957 0.123 14.7% 

St. Dev. of 5-minute Readings 0.077 13.7% 
      

3 

Average 0.028 0.069 0.041 146.4% 

Maximum 0.037 0.099 0.062 167.6% 

St. Dev. of 5-minute Readings 0.011 36.9% 
      

4 

Average 0.141 0.159 0.018 12.8% 

Maximum 0.206 0.243 0.037 18.0% 

St. Dev. of 5-minute Readings 0.022 16.6% 
      

5 

Average 0.816 0.787 -0.029 -3.6% 

Maximum 1.175 1.203 0.028 2.4% 

St. Dev. of 5-minute Readings 0.026 14.2% 
      

6 

Average 0.116 0.153 0.037 31.9% 

Maximum 0.178 0.236 0.058 32.6% 

St. Dev. of 5-minute Readings 0.023 21.7% 
      

7 

Average 0.093 0.126 0.033 35.5% 

Maximum 0.154 0.193 0.039 25.3% 

St. Dev. of 5-minute Readings 0.022 26.7% 
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Meter 1 Calibration 

Meter 1 was located at manhole 301 on Campus Drive just South of Bear Mountain 

Boulevard.  The location captures flow from Arvin High School, Single Family Homes, 

and a mix of commercial and residential development.  The peak flows occur in the 

middle of the day, staying relatively flat from 9:00 am to 9:00 pm.  The calibrated mid-

day flows are above the measured average flows and overall matches within 

approximately one standard deviation from the mean. 

 

Meter 2 Calibration 

Meter 2 was located at manhole 260, located at the intersection of Hood Street and 

Walnut Drive.  The location captures flow from meter 1, and the area generally North of 

Haven Drive and east of Walnut Drive, with the exception of flows from Basin 71, which 

flow to Comanche.  The additional area is predominantly residential, but also includes 

the commercial areas along Bear Mountain Boulevard and along Haven Drive.  The 

increase in residential flows produces a slightly increased afternoon peak.  The 

modeled flow is above the average measured flow, but within one standard deviation 

from the mean. 
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Meter 3 Calibration 

Meter 3 was located at manhole 654 on Sycamore Road east of A Street.  The tributary 

area is primarily the industrial area between Derby Street and along Potato Road, but 

includes some residential and commercial area near Bear Mountain Boulevard.  

Modeled flows were difficult to calibrate, but a successful calibration was achieved. 

Considerable effort was spent confirming connections, confirming occupancy, adjusting 

flow factors, and adjusting unit curves.  Based on connection records and interviews 

with Veolia Water staff, the model was corrected to show that some large industrial 

agricultural users have installed water reuse and onsite treatment and disposal systems 

that reduce or eliminate sewer flows.  Finally, a sensitivity analysis to industrial flow 

factors was performed by setting the industrial flows to zero.  The calibration plot shows 

this scenario along with the results using the systemwide calibrated flow factors for 

industrial discharge and other uses.    

The analysis shows that industrial flow accounts for roughly half of the modeled volume 

at meter 3.  Modeled flows are 50 percent to 73 percent above the measured flows at 

this location.  The non-industrial flows are still above measured flows by up 

approximately 40 percent.  The shape of the observed diurnal curve is unusual.  

Measured peak discharges occur at midnight and noon, unlike the peaks at any other 

meter.  Measured results also show oscillations that are apparently due to surge 

discharge from the A Street Pump Station outfall manhole number 653 approximately 

330 feet to the west.  The pump station surges, low slopes, and shallow flow depths 

cause a backwater influence on flows and meter reads, leading to the observed erratic 

flow conditions.  

Sewer users within the Meter 3 area are not restricted to the relatively low flows 

observed during the metering period.  These users are capable of increasing flow 

volumes and timing without notice and it is unlikely that future industry would be 

restricted to the low flow production rates observed today.  The modeling results are 

considered to be a reasonable approximation of flow conditions that could occur at any 

time, and therefore, meter 3 is calibrated for the purpose of analyzing existing and 

future capacity. 
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Meter 4 Calibration 

Meter 4 was located at manhole 646 on Meyer Street North of Sycamore Road.  Meter 

4 captures primarily residential flows from the area roughly between Meyer Street, 

Derby Street, Sycamore Road, and Fabian Street, two blocks North of Franklin Street.  

Meter 4 calibration results are above the average metered flows by roughly one 

standard deviation from the mean. 

 

 

Meter 5 Calibration 

Meter 5 was located on Walnut Drive just North of Sycamore Road.  Meter 5 collects 

flows from Meter 2, with the addition of residential flows with some apartment and park 

flows along Walnut Drive roughly between Comanche Drive and Meyer Street.  The 

additional flows increase the peak discharge from roughly 0.825 mgd at meter 2 to 1.15 

mgd at meter 5.  Results show that meter 5 modeled results are within five percent of 

the measured results and approximately 1/3 of  a standard deviation from the mean.   
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Meter 6 Calibration 

Meter 6 was located at manhole 533 on Comanche Drive just North of Sycamore Road.  

The location collects a mix of residential flow and commercial flow south of Bear 

Mountain Boulevard and includes flows from a portion of Bear Mountain Elementary 

School.  A large portion of the area flowing to Meter 6 is slated for redevelopment and 

future Planned Unit Development.  Individual parcels were analyzed and adjustments 

were made.  The shape of the curve is a near match.  Calculated flows exceed 

measured flows by approximately 1.5 standard deviations from the mean. 

 

Meter 7 Calibration 

Meter 7 was located at manhole 1034, on Meyer Street, just North of El Camino Real.  

The location collects flow from the built-out residential development between El Camino 

Real, Sycamore Road, Meyer Street, and A Street.  The model data is approximately 

1.5 standard deviations from the mean in this area.   
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Unit Diurnal Curves 

Unit Diurnal curves are used to multiply the flow loads at each time step as they are 

entered into the model calculations.  Calibration involved the development of two unit 

diurnal curves: one for residential areas, and one for commercial / industrial areas, as 

shown below. 

 

 

The curves do not show extreme morning and afternoon peaks, and they are very 

similar in appearance.  The peak attenuation is attributed to the size of the initial sewer 

collection areas.  Since only 25 percent of the system was included in the hydraulic 

analysis, the sewer basins are relatively large, and flows are attenuated by routing as 

the curve shape demonstrates. 
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Appendix B: Pump Station Inspection 

 



 

600 B Street, Suite 2000, San Diego, CA 92101      p: 619.236.1778      f: 619.236.1179      WeAreHarris.com 

MEMORANDUM 
To:   File 
From:  Gail Masutani 
RE:  Arvin Lift Station Inspection Report 
Date:  March 29, 2019 
CC:  Tony Herda, Harris & Associates 

Inspection Purpose 

Harris & Associates is updating the City of Arvin’s Sanitary Sewer Management Plan.  The inspection and 
assessment of the Arvin Sewer Lift Station, located at 2508 South A Street (NE corner of the intersection of A 
Street and El Camino Real).  See Figure 1 of Attachment A.  The inspection was conducted on March 27, 2019 at 
10:00-11:30.  The weather was sunny and temperature was approximately 75 degrees F.  Mr. Dale Ducharme 
met me at the at lift station. 
 
Pump Station Background  
 
The pump station construction was completed in late 2005 and consists of two submersible pumps in a 6-feet 
diameter manhole wet well with a depth of approximately 17.7 feet. A double door aluminum hatch, 6’ x 4’, 
covers the wet well. The hatch is rated for H20 non-traffic area loading. The pumps are guided on stainless steel 
rails extending from the pump base to the top of the wet well.  According to the as-builts the discharge piping is 
4-inch ductile iron.  Depicted in Figure 2 is the overall site plan.  Foreground hatch is for the vault. 
 
The two pumps are submersible, non-clog pumps by Fairbanks Morse model 4” 5433mvK.  Per the submittal 
information, each motor is 10 hp, 1200 rpm, 3 phase, 60 hertz, and 480 Volts, with motor frame 210.  The 
pumping design point is 270 gpm @ 49 feet total dynamic head (TDH).  According to Mr. Ducharme, one pump 
was replaced in October 2013 and the other was replaced in late 2014.  Both pump failures were due to 
electrical issues.    

The pump/motor controls are housed in above-grade 60” x 60” stainless steel cabinet (see Figure 3).  A 
generator hookup port and transformer box is located outside of the electrical control cabinet for emergency 
power (see Figue 3A).  A red light alarm sits  on top of the cabinet.   

A Pacific Gas and Electric (PG&E) meter box (see Figure 3B) sits adjacent to the pump/motor control panel and a 
telecom box (see Figure 3C) is located on the opposite side of the pump control center.  

A cast-in-place valve vault, interior dimensions 5’8” x 5’8”, is located adjacent to the wet well and houses swing-
lever check valves, isolation plug valves, and flange adapters (see Figure 4).  The vault is approximately 9.2 feet 
deep.  A double door aluminum hatch, 6’x4’, covers the vault. The hatch is rated for H20 non-traffic area 
loading.  

Leaves on both hatches have “DANGER - Confined Space Entry By Permit Only” placards (see Figure 5)   



 

2 

Downstream of the vault is an above grade sewer cleanout which is connected to the force main.  The cleanout 
was added to facilitate emergency pumping.  A spare submersible pump is dropped into the wet well and flow is 
discharged into force main via the sewer cleanout. 

A ventilation fan blows air into the wet well.  The blower provides 1900 ACFM at 1.5” WC with 1.5 HP.  The 
motor is one phase, 60 hertz, and 230 volts.  Fiberglass ducting directs the flow into the wet well.  Two 8-inch 
PVC/steel vent piping exhausts the wet well air into two 5-gallon buckets filled with activated carbon for odor 
control. 

Inspection Observations 

General Observations 

 A pump station inspection checklist, attached as Exhibit B, indicates the items reviewed. 

 The pump station site is very clean with no on-site trash.  Gravel covers the entire site and was graded 
to promote off-site water runoff. 

 The fencing appeared be new with dark brown slats.  

Wet Well 

 The wet well liner is lined with bitumastic paint and is in good shape.  There are a few areas where the 
liner appears to have been scraped, exposing the concrete (see Figures 7 and  8).  The exposed concrete 
did not have pitting or exposed aggregate, indicating low hydrogen sulfide in the off-gas.  

 A 1-inch sand grout was seen around all penetrations.  The grout, mounded to the wall, did not show 
deterioration (see Figure 9). 

 The piping in the wet well is ductile iron with some signs that the coating may be deteriorating.  High 
pressure washing of the piping will remove scum and provide a better condition assessment of coating 
(see Figure 10). 

 The stainless steel pump rails are in good condition with no evidence of rut, rails were straight, and 
unscratched (see Figure 11).   

 The aluminum hatch shows signs of wear.  Although the aluminum is pitted, the hatch opens easily and 
the spring-operator appears to work well.  See Figure 11A.  

Pump Operation and SCADA 

 The pumps are Fairbanks Morse submersible, non-clog pumps.  Both pumps were pulled from the wet 
well (see Figure 12).  Pump #1 was having increased pump run time due to clogging.  A mass of rags was 
pulled from the pump volute (see Figure 12A).  Pump 2 was pulled for inspection and the volute was 
clear. Other than the cleaning, the pumps appeared to be in good working order.   

 The pumps appear to slid easily up and down the pump rails due to the lack of metallic rubbing sounds. 
The pumps seated without complication when lowered to the pump discharge elbows.  See Figure 13. 

 According to the shop drawing pump submittal, the pump coating is bitumastic 300 epoxy with a dry 
film thickness of 8 mils. The pump coating appeared to be in good condition. See Figure 14. 

 Pump calls are based on wet well level which was monitored with a submersible level transducer at the 
bottom of the wet well.  Back up mercury float switches are tested once per month by running the 
pumps only on float control (see Figure 15). The level transducer was replaced in February 2013. 

 The lift chains from the pumps are encased in plastic and are neatly coiled at the top of the wet well.  
See Figure 16. 
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 When the pump station was installed, a telecom line was used to relay the programmable logic 
controller (PLC) signals to the wastewater treatment plant. 

 The pump station has a SCADA antenna (see Figure 17), however, there is only one signal to the 
wastewater treatment plant.  The signal is for pump fail/high water level.  An operator is sent to the lift 
station to determine the cause of the fail signal.  The only way loss of power is signaled to the 
wastewater treatment plant is when the signal is lost.   

Ventilation Fan 

 The ventilation fan housing appears to be in good condition.  The paint does not show wear or cracking.  
See Figure 6. 

 The below grade piping into the wet well is PVC and the above grade piping is steel.  The steel appears 
to be painted with bitumastic coating.  The coating shows sign of incomplete coverage and rust appears 
to be developing on the steel pipe (see Figure 18).  

 Since odor is not an issue at this time, the fan is unused.  The carbon was replaced at 6-month intervals 
when in use (see Figure 18).  

Vault 

 The check valve vault did not have debris. 

 There was standing water in the vault.  Mr. Ducharme indicated that during the winter the vault had 
some water due to the rains, but during the summer, the vault was dry.  There was no sump in the vault 
for rain water to drain.  There was also no discharge from the vault to the wet well as shown in the as-
built drawings.  See Figure 4. 

 Although the vault was unlined, the concrete was in good condition and did not show signs of 
deterioration.  See Figure 4. 

 Stainless steel chains attached to the check valve lever ran to the top of the vault. The chains were used 
to open the check valve.  See Figure 4. 

 The coating on the plug valve, check valve, and flexible couplings appeared to be good condition.  There 
were no signs of rust  The nuts and bolts were stainless steel.  See Figure 4. 

 The coating of the ductile iron piping in the vault appeared to be good condition.  See Figure 4.  

 There is no ladder in the vault.  

 The aluminum hatch shows signs of wear.  Although the aluminum is pitted, the hatch opens easily and 
the spring-operator appears to work well.  See Figure 19.  

Pump/Motor Control Cabinet 

 Pump controls are housed in a stainless steel NEMA 3R cabinet. See Figure 20. 

 The cabinet does not shown any signs of rust or leakage. 

 The front of the cabinet has two panels.  

Left Panel (see Figure 21): 

o Siemens Intra-Link LC 150 controller – pump level calls controller, wet well level 

o CB1T Controller for high-level alarm. 
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o Sensaphone panel – The telephone line was initially used to relay messages to operators for 
pump station alarms.  This system has been replaced by SCADA system with signal to the 
treatment plant control system. 

Right Panel (see Figure 22): 

o Main, emergency and transformer control switches 

o Run time meter for each pump 

o Pump and ventilation fan selector switch (Hand/Off/Auto) 

o Pump and ventilation fan circuit breakers 

o Pump indictor lights (pump run and pump temperature, seal failures) 

o Pump and ventilation fan reset push buttons 

 The indicator lights were not tested.   

 The power to the pump station was shut so the pumps could be removed for cleaning.  The lock-out tag 
procedures was followed.  When the pump station loses power, the control panel at the wastewater 
treatment facility indicates the loss of the pump station signal and a text message is sent to Mr. 
Ducharme (see Figure 23).   

 

Flow monitoring is performed at the Arvin Wastewater Treatment Plant.   Snapshots of 24-hours of flow is 
depicted in Figures 24 and 25.   Note that the pumps are duty/stand by operation with alternating starts. Each 
pump turns on no more than three times per hour.   The pump run time is approximately 5 minutes.  

 

Attachments: 

A Pump Station Inspection Photographs 
B Pump Station Inspection Checklist 
C Pump Station Drawings (Shts 1-8) 
D Pump Station Submittal  

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
Pump Station Inspection Photographs 
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ATTACHMENT  B 
Pump Station Inspection Checklist 











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT  C 
Pump Station Drawings (Shts 1-7) 

















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT  D 
Pump Station Submittal 
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Appendix C: Project Hazard Analysis 
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PROJECT HAZARD ANALYSIS (PHA) FORM 
 

Project Name: Arvin Sewer Master Plan Project No.: 1800032001 Client: Veolia 

Site/Location: Arvin, California Site conditions or weather: 

Contractor:  n/a Start Date:  July 19, 2019 Finish date: 

Check applicable anticipated or potential hazards: 
 

Critical Procedures: Where work involves any of the following 

hazards, applicable controls (AHA) must be implemented and the 

Corporate Safety Officer shall be notified prior to start of work. 

   

☒ Confined Space Entry (includes tank cleaning) 

☐ Electrical Mechanical Lockout (live, isolation) 

☐ Heavy Equipment Lifting (cranes, boom trucks, excavators) 

☐ Sub-surface drilling (pre-drill/borehole/excavation protocol) 

☐ Entry into excavations > (10 ft.) deep 

☐ Hot Work (in a potentially explosive atmosphere) 

☐ Work in or adjacent to a roadway with speeds of 45MPH+ 

☐ Activities within Railroad ROW 

☐ Night time surveys  

☐ Demolition 

☒ Inspections from heights involving 

ladders, scaffolds or man-lifts 

☐ Excavation 

☐ Activities in traffic control areas with 

TCP in place 

☒ Active traffic zone without TCP 

☒ Active pedestrian and bicycle area 

☐ Concrete cutting/coring 

☐ Mobile heavy equipment activity 

(excavators, dump trucks and grading) 

☐ Pile driving 

☐ Welding, cutting, grinding 

☐ Work involving energized electrical 

equipment 

☐   Trench shoring/Soldier beams 

☐ Post tension operations 

☒ Heat stress/ Cold weather 

☐ False work/formwork inspection 

☐ Hydroblasting/sandblasting 

☐ Radiography/X-ray testing 

☐ Overhead electrical 

☒ Environmental hazards/plants/animals 

☒ Personal security 

☒ Other: Heavy Lifting 

☒ Other: Pinch Points 

Ensure that all hazards identified are addressed in AHA below 

Prepared by: Tony Herda (PM) Date Prepared: 7/16/2019 Reviewed by:  Date Reviewed:  

Identified hazard (from list above) Potential impact Safety Controls to Reduce or Eliminate Hazard 

(Describe the precautions that will be taken) 

1. Inspections from heights (i.e. surface to 

bottom of manhole) 

Falling Cover open manhole with a metal ladder 



 

2 
 

2. Active traffic zone without Traffic Control 

Plan (TCP) 

Struck by vehicle, vehicle damage Deploy Harris vehicle with flashing hazard light. 

Set up orange cones around open manhole.  Use 

hand-held stop sign as needed. 

3. Active pedestrian and bicycle area Injury to third parties Do not allow access to the inspection area. 

Do not leave an open manhole unattended. 

4. Heat stress Heat stroke, dehydration All team member must review Heat Illness 

Prevention Program.  Keep a water supply in the 

vehicle.  Stay hydrated.  Work in teams.  Wear an 

appropriate hat.  Take breaks in the shade, as 

needed.  Schedule work to avoid hottest part of 

the day. 

5. Environmental hazards Fumes, cockroaches Use magnetic manhole cover lifter provided by 

Veolia.  Allow manhole to vent before inspecting.  

Do not enter manhole.   

6. Personal security Altercations, theft Stay vigilant.  Work during the day.  Confer with 

local operations staff regarding dangerous 

neighborhoods.  Secure personal property. Direct 

question to Veolia operations staff. 

7. Heavy Lifting Back strain Use magnetic manhole cover lifter provided by 

Veolia.  Rock manhole cover back and forth to 

replace rather than dragging. 

8. Pinch Points Sever fingers or toes Use magnetic manhole cover lifter provided by 

Veolia.  Do not handle manhole cover with hands, 

only with tools.  ASTM 71 Safety Boots are 

recommended. 

 

  

Where necessary, insert additional pages or photographs to complete PHA 
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Roadway speeds of 45MPH or less. 

 

Westbound CA 223 (Bear Mountain Blvd.) at Morton Place 

 

Eastbound CA 223 (Bear Mountain Blvd.) entering Arvin at Comanche Drive 
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Appendix D: Campus Drive Alley Pipeline Project Reference Materials 
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Campus Drive Alley Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

       

Number Reach     

1   07-1007_07-1006_10/26/2009_U Replacement  $     120,000.00  

2   07-1006_07-1005_10/26/2009_U Replacement  $     117,000.00  

3   07-1005_07-1004_10/26/2009_D Replacement  $       96,000.00  

4 07-1004_07-1003_10/27/2009_D Replacement  $     106,000.00  

5   07-1003_07-1002_10/26/2009_D Replacement  $       52,000.00  

6   07-1002_07-1001_10/26/2009_D Replacement  $       46,000.00  

       

  Manholes     

  07_1007 Replace  $         8,000.00  

  07-1006 Replace  $         8,000.00  

  07_1005 Replace  $         8,000.00  

  07_1004 Replace  $         8,000.00  

  07_1003 Replace  $         8,000.00  

  07_1002 Replace  $         8,000.00  

  07_1001 Replace  $         8,000.00  

        

 Total Construction Cost    $     593,000.00  

      

 

Engineering & Construction 
Management 25%  $     148,000.00  

      

 Contingencies 20%  $     119,000.00  

      

 Administrative 5%  $       30,000.00  

       

 CIP Estimate   $     890,000.00  
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Appendix E: Plumtree Drive Alleys Pipeline Project Reference Materials 
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Plumtree Drive Alleys Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   07-1016_07-1017_12/1/2010_D Lining  $          31,000.00  

2   07-1015_07-1014_12/1/2010_D Lining  $            9,000.00  

3   07-1012_07-1013_12/1/2010_U Lining  $          28,000.00  

4   07-1011_07-1012_12/1/2010_D Spot Repair + Lining  $          45,000.00  

5   07-1011_07-1010_12/1/2010_D Lining  $          33,000.00  

6   07-1010_07-1018_12/1/2010_U Spot Repair + Lining  $          74,000.00  

7   07-1018_07-1009_12/1/2010_D Spot Repair + Lining  $          34,000.00  

8   07-1019_07-1018_12/1/2010_D Spot Repair + Lining  $          64,000.00  

9   07-1020_07-1019_12/1/2010_U Replacement  $          96,000.00  

10   07-1021_07-1020_12/1/2010_D Lining  $          40,000.00  

11   07-1022_07-1021-a_12/1/2010_D Spot Repair + Lining  $          63,000.00  

12   07-1024_07-1023_12/1/2010_U Replacement  $          58,000.00  

       

  Manholes    

  07_1013 Repair  $            2,000.00  

  07_1014 Repair  $            2,000.00  

  07_1015 Repair  $            2,000.00  

  07_1017 Repair  $            2,000.00  

  07_1021A Repair  $            2,000.00  

  07_1024 Replace  $            8,000.00  

  07_1023 Replace  $            8,000.00  

  07_1021 Replace  $            8,000.00  

  07_1020 Replace  $            8,000.00  

  07_1019 Replace  $            8,000.00  

  07_1018 Replace  $            8,000.00  

  07_1010 Replace  $            8,000.00  

  07_1011 Replace  $            8,000.00  

  07_1009 Replace  $            8,000.00  

 Total Construction Cost    $       657,000.00  

    
 

 Engineering & Construction Management 25%  $       164,000.00  

      

 Contingencies 20%  $       131,000.00  

      

 Administrative 5%  $          33,000.00  

       

 CIP Estimate   $       985,000.00  
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Appendix F: Southwest Kovacevich Park Pipeline Project Reference Materials 
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Southwest Kovacevich Park Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   07-2008_07-2007_11/30/2010_U Replacement  $          80,000.00  

2   07-2007_07-2005_11/30/2010_D Replacement  $          47,000.00  

3 07_2006_07_2005_9/11/2015_16:27 Lining  $          62,000.00  

4   07-2005_07-2003_11/30/2010_D Replacement  $          79,000.00  

5   07_2004_07_2003_9/11/2015_16:27 Spot Repair + Lining  $          73,000.00  

6   07-2003_07-2001_11/30/2010_D Replacement  $          80,000.00  

7   07_2002_07_2001_9/11/2015_16:27 Replacement  $       147,000.00  

8   07-2001_07-0006_10/27/2009_U Spot Repair + Lining  $          48,000.00  

9   07_4005_07_4004_9/11/2015_16:27 Replacement  $       144,000.00  

10   07_4004_07_4002_9/11/2015_16:27 Replacement  $       107,000.00  

11   07-4003_07-4002_10/27/2009_U Lining  $          16,000.00  

12   07-4002_07-4001_10/27/2009_D Replacement  $          52,000.00  

13   07-4001_07-0009_11/30/2010_U Replacement  $          13,000.00  

14   07-0009_07-0008_11/30/2010_U Replacement  $          38,000.00  

15   07_3002_07_0008_9/14/2015_11:26 Lining  $          19,000.00  

16   07-0008_07-0007_11/30/2010_U Replacement  $          82,000.00  

17   07-3001_07-0007_11/30/2010_U Replacement  $          60,000.00  

18   07-0007_07-0006_11/30/2010_D Replacement  $          38,000.00  

19   07_0006_07_0005_9/14/2015_11:40 Replacement  $          79,000.00  

20   07-0005_07-0004_10/27/2009_D Replacement  $          85,000.00  

21   07-0004_07-0003_10/27/2009_D Lining  $          26,000.00  

22   03-9007_03-9006_11/11/2011_316.799988_ Replacement  $          76,000.00  

      

      

  Manholes    

  07_4005 Replace  $            8,000.00  

  07_4004 Replace  $            8,000.00  

  07_4002 Replace  $            8,000.00  

  07_4001 Replace  $            8,000.00  

  07_0009 Replace  $            8,000.00  

  07_0008 Replace  $            8,000.00  

  07_0007 Replace  $            8,000.00  

  07_0006 Replace  $            8,000.00  

  07_0005 Replace  $            8,000.00  

  07_2001 Replace  $            8,000.00  

  07_3001 Replace  $            8,000.00  

  07_2002 Replace  $            8,000.00  

  07_2004 Replace  $            8,000.00  

  07_2003 Replace  $            8,000.00  

  07_2005 Replace  $            8,000.00  
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  07_2006 Replace  $            8,000.00  

  07_2007 Replace  $            8,000.00  

  07_2008 Replace  $            8,000.00  

  07_0004 Replace  $            8,000.00  

  03_9006 Replace  $            8,000.00  

  03_9007 Replace  $            8,000.00  

   
 

   
 

 Total Construction Cost    $    1,619,000.00  

    
 

 Engineering & Construction Management 25%  $       405,000.00  

      

 Contingencies 20%  $       324,000.00  

      

 Administrative 5%  $          81,000.00  

       

 CIP Estimate   $    2,429,000.00  
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Appendix G: Southeast Kovacevich Park Pipeline Project Reference Materials 
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Southeast Kovacevich Park Pipeline Project Cost Estimate 

Reach No. Item Action Cost 

      

Number Reach    

1   04-8019_04-8018_12/2/2010_U Spot Repair + Lining  $          55,000.00  

2   04-8018_04-8017_12/1/2010_U Spot Repair + Lining  $          36,000.00  

3   04_8017_04_8016_9/14/2015_11:26 Replacement  $       154,000.00  

4   04-8016_04-8013_12/1/2010_D Lining  $          21,000.00  

5   04_8015_04_8014_9/14/2015_11:26 Lining  $       109,000.00  

6   04_8014_04_8013_9/14/2015_11:26 Replacement  $          67,000.00  

7   04-8013_04-8008_12/1/2010_U Replacement  $          39,000.00  

8   04_8009_04_8008_9/14/2015_11:26 Spot Repair + Lining  $          44,000.00  

9   04-8010_04-8008_12/1/2010_U Replacement  $          69,000.00  

10   04-8012_04-8010_12/2/2010_U Lining  $          11,000.00  

11   04-8011_04-8010_12/2/2010_U Spot Repair + Lining  $          15,000.00  

12   04-8008_04-8003_12/1/2010_D Replacement  $          78,000.00  

13   04-8004_04-8003_10/28/2009_U Lining  $          38,000.00  

14   04-8005_04-8003_10/28/2009_D Replacement  $          29,000.00  

15   04-8007_04-8005_12/2/2010_U Spot Repair + Lining  $          18,000.00  

16   04-8006_04-8005_12/2/2010_U Lining  $          12,000.00  

17   04-8008_04-8003_12/1/2010_D Spot Repair + Lining  $          78,000.00  

18   04-8002_04-8001_10/28/2009_D Replacement  $          48,000.00  

19   04-8001_04-0010_11/2/2009_D Replacement  $          36,000.00  

20   04-7001_04-0010_10/28/2009_D Spot Repair + Lining  $          73,000.00  

21   04-7002_04-7001_10/28/2009_U Replacement  $          71,000.00  

      

  Manholes     

  04_8004 Repair  $            2,000.00  

  04_8009 Repair  $            2,000.00  

  04_8018 Repair  $            2,000.00  

  04_8001 Replace  $            8,000.00  

  04_8002 Replace  $            8,000.00  

  04_8003 Replace  $            8,000.00  

  04_8005 Replace  $            8,000.00  

  04_8010 Replace  $            8,000.00  

  04_8008 Replace  $            8,000.00  

  04_8014 Replace  $            8,000.00  

  04_8013 Replace  $            8,000.00  

  04_8016 Replace  $            8,000.00  

  04_8017 Replace  $            8,000.00  

  04_7002 Replace  $            8,000.00  

  04_7001 Replace  $            8,000.00  

 04_0010 Replace  $            8,000.00  

  04_018 Replace  $            8,000.00  
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  Total Construction Cost    $    1,219,000.00  

     
 

  Engineering & Construction Management 25%  $       305,000.00  

       

  Contingencies 20%  $       244,000.00  

       

  Administrative 5%  $          61,000.00  

        

 CIP Estimate   $    1,829,000.00  
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